WD 1D8PIEM MW

6EY8-5€9-008-1 XV4 + 0992-296-008" |
2106-269v1 AN J9ISBU0Y

21626 X08 Od

P BNBLUBH IS 0015

“spuaJ) uo paseq ‘pawnsaid ase suoieInBiu0d U0JII3|3 ‘gLL-601 SIUBWI|3 JyBlam djwole Jo4
‘PapuN0J UBaq aABY SaN|eA 8WOS "S9ISAU PUEB A1ISILBYD JO HOOGPUEBH DD 8U} JO UOHIPA UIGE BU} UO paseq ale papiaoid san|eA 1SOW

g—um pasedaid AlleanayuAs - SURIO L opis
pinby - enjg 30UBIOS S PIEMHMA WO} UOISSIULAD UBLM Joud $$81dX3 INOYIM
“ainjejouawou 9ydn| snotaid ale suoneubisap dnosBans g 9 v Ayl 2d0j0S| UMOUY 158q JO seb - pay suealw Aue Aq Jo o Aue ui paonpoidal aq Aew }10m SIy} JO UoIOd ON
(ovdni) Ansiueyo panddy pue sind J0 uoiun [euoewa) oy} Aq SR 8 ot i e a1qe1s 150w se1e0pUl () Z4-u0gueD Uodn paseg () piios - yoeig (1) 9171 PesiAGY PanIasaY SIUBRY IV EUONBWIRIUI MMA 600Z 1UBLAGOD ©
) : : h ‘S31ON
IWYN (uofs
o
wnpuaime] | wnaqoN | wniAsepusiy| wnwiay [ wnugisuig [ wnuioped [ wnjeyieg wnun) wnppewy | wnuoinid | wnumden wnjuesn | wnupoeloid| wnuoyl NOILVHNDI4NOD 901 ALISN3Q
(A28 Lpasluy] SLusluy] SLedglud] SLaugluy] SLuslu] SLods[ud] 2SL5luy] +S2,P94G[UY] SL45[uY] SLosslud] SL,Pos[ud] 2SL,Poaig[uN) SL,Pgs[uY] SL:p9lu] NOH10313 <
) . - = o = i st 8LvL 15el 4 L6l zoz S0'61 LE'GL yeL 2012
;nL 1291 /S_E s = %ﬁb st mmw w | | 7 005 0501 Elv | ool [ o w9 —- seil ﬂm st ——.—. o5zt > spopeliv]
. - = - T - - E oo~ L0z 228 - LeLy = eaLp w7 3
£+ £+2+ £+'2+ e+ €+ £+ pe'Es £+ O+'GH'pe'Es G+'G+p+'E+ 9+'5+'p4'E4 9+'G+'p+'E+ §+'p+ Lo ‘C N cs6Lp
v «
:S_aosmc —. (101652 NO —. (v860°852) —.O F _mme.zsoo —. (0e80°252) mm (9620°152) mm (€020°2v2) Nm (v0L0°22) wm (v190'€v2) mm (2v90°v¥2) .VQ (e8v0°262) ﬂm 6820'8€2 NQ 65€0°1€2 —.Q 18£0'262 OQ ¥ (1708WAS 106y omz._—u.__wn
wnpen wniqJeanA wninyy wn|gqJ3 wnjw|oy wnisoidsAg wn|qJay wnjujjopen wniydoing wnpewes | wnjyawold | wnjwApoaN |wnjwApoaseid wnpa) v
S9PGutlex] S9nirlex] S%uvlex) S9aivlex] S9uplex] S9uplex] S9a¥loX] 59,PG4ploxX] 594¥{ox] S9at{eX] S9gp{exX] S9viax] S%vlox] S9,PSuvlex] 60v'S9 Oﬂ
186 69 1266 990'6 S6.°8 1558 6128 1062 wwT's L _veel 102 L9 L09) (s1qe1s 180w prog) ¥ 26 ‘LNIOd
=d €991 -—> 618 Eh. svel hm 6251 == [ == zivt =h 9seL EG €lEl =u 228 Ew vi0L i._|4>,_u—H zv0L == 1204 hm 1£6 ”a 962 S31V1S NOILVaIXo >m¥ ONIiog
20v¢ 9611 0561 8982 0042 1962 0€ze €Lee 62514 veLL e ﬁL 000¢ PL0E 0zs€ evre
£+ £+T+ £+'2+ £+ £+ £+ P+e+ £+ £+'2+ £+2+ £+ £+ P+'C p+g+
196'7LL FN YO'ELL ON zve6'89l mw 652291 wm €0E6'Y9} Nw 05294 @0 £526'851 mw §Z'L51 QO ¥96°1G1 M@ 98°051 N@ (2z16'v1) —.w vZ vl O@ LL06°0Y 1 mm oLLovt wm * aw_hn%h_w; ﬂm_nﬁcz
san|ep pajewns3 ,
wnpoounun [wnpdasunun| wnpowsaa] [wnnuadunun|  wniross)4 wnunun Jwnousedo) | wniusbusoy | wnipeiswieq [ wnuauuay wnisseHq wnyog wnibiogeas wniugng  |wnipiopsyiny wnupoy wnipey wniouely4
002:510:P9yuslun] [ 9228 20iPOnIGIUN] 1025 20,PGuutGIUM] | e028 LoiPOuGIUY] (2828 20iPOuIGIUM] | 1dL:820POSIUN] S LoPOwuGIUN] 1S LoPOydglun] 1SLaPOuiSIuN] SLP%ISIUY] SLPYysluy] SLsPOySIUY) SL,P9,u5[uY] SLePYysIu] S LPYnislu] SL,pguy] suluy] is/[uy)
= - = = -~ - = - = - = wl = . -~ L0°0} S -
[ O Q7] MY N (R
- @ - = -1 = ﬁ I -l - H Al - = S 8 - - = 1504 = o0z & s
@%% @%% Sﬂ B %% a :& B @%% ~ @E@ o LF,W | e \; | - f> . J| \lad - ,L_W\, - = - "- 861E “ — h .
- E - - = & N - v e 12 1+
(v62) w _-—. (v62) N —. —. (e62) O FP (882) m —._- (682) .v —.—. (v82) mn P—. (s82) N —._- (082) _. —. —. :os,sso —.F .82.%3@0 —. (L) wo _. (21'v92) NO —. az_,mcswo —. :v:.wosmo _‘ §2.G$QO —. (2220°222) Ow (vs20°922) ww (2610°€22) Nw
uopey aupelsy wnjuojod yinws|g pesr wnjjeyy Kinosep 5 wnupe|d wnp| wnjwso wnjuayy uajsbuny wnjejuel wnjujey wnueyjue wnyeg wn|sa)
509:590,PGyutloX] | $d9:590,PGnvloX] 199590 PGyrleX] | cd9:590iPG,ubeX] | 2d9:590iPStleX] | 189590 PSuIrlaX]|  S%PGnivIEX] 1590iPGrultleX] 1S9sPGniplax] 59,PGmivlax] 59PGyiv(oX] S9:PGyivlax] S9PSvax] S%PSvleX] S9:PGivlEX] 9,pslex] zs9lox] isglex]
06000 - 9616 8.6 yeL S8'LL YESEL €61 Sz 592 1922 802 ST6l vol leel| ovL'9 z9¢ 6.8'L
== (¥ ~= 20¢ em ST -ﬂ 20v'LLe =h 29y 28 —h ¥0€ a: 62886 == 81 %901 E 28941 h_ v m: £€0¢ e: 98LE g PivE ﬂh L00€ _= j1744 “d 816 “ﬂ aL mu s8e
L9 st 296 = VoS 6vLL el 29'95¢ 9582 528¢ 1444 zL08 9655 §556 B8SYS £09v vove 1681 (73
0 LG e b y+Z+ G+'E+ T+ €+ T+'Ls £+l P2+ Qa'p+'E+T+ B+'9+'P+'C+2+ L= LA T 9+'GH+'b+'E+'T+ g+ P+ £+ 4 133
(9210°222) @Q (1.286°602) mw (v286°802) Qw 086'802 mw z102 Nw £€8€'Y0Z —.w 65002 QQ 9996'061 QN 8L0°S61 wh L1226k NN €206} QN L02'981 mN ve'e8l ¢N 6.v6°08} MN 6v'8LL NN §506°8€1 Nm 128184 wm 5506261 mm
uouay auipoj| wnunjaL Auownuy uij wnipuj wnjwpe) IENTES) wnipejjed wnipoyy wniuayiny | wnpauysa) | wnuapqhion WwnIqoIN wniuooaliZz wnNURA wnpuons wnipiqny
546:5G0PrlN] 05850, PYiN] +d5:5Go:PriIv] 0GSGoiPYIM 246:5GaPrliv] 145550, PYLIN] 2SGoPHII] 18G0.PYIN] Pyl 15GPP{N] 1SG,PYI 285sprIN] 1SSsPYUIN] 18G,PylN) 86PN 8G.pyliv] P Y] 185l
99€500°0 6y ¥Z'9 169'9 182°L 1§L 598 601 £20°TH svzh &4 oL 8201 158 1159 Uy €92 €5t
N
u: S — LELL uh (314 =w 829°0€9 -_w £6'1€2 =_ 9951 =c 690'1.2¢ mg 8L'196 —-& 8'¥SSH ——: £961 == £EET (L_L f 6512 == 29 == uve hN vs8L > p24-18 h“ L -—= €8¢
60'80L— vy8L 886 1851 2092 2Lz 9L [4:1%4 €962 G69E oSy B 744 6E9Y oLy 60vY SYEE z8€L 889
[\ LG b 29+ P+ T £-'G+'e+ P2+ £+ T+ -+ P+Te pee+'TH 8+'0+'P+'C+ T+ L+'p+ B+'GH P+ E+TH G+'e+ 143 £+ + 123
£62'1E} .—Vm S¥06°921 mm 092214 Nm 092'121 —.m 0LL'8LE Om 818'yLL Q¢ LyZHE w.v 2898'L0} N.Q Zv'90k O.? $506'204 m.v L0°10L .v.v (2206°26) ﬂ.ﬂ 6'56 N.Q 90626 _..v 22’16 O.v 6506'88 mm 29'.8 wm 89v'58 Nm
uoydAay aujwolg wnjuajas Jjuasly wnjuewan wnijjen oulz 1addo) 19%0IN 1eqo) uoJ| assuebuely | wnwosy)y | wnipeuep wniuey | wnipuess wniolen wnissejod
odpzSvoPElIY] sdp;Spopeliv] VdpSvopely) p:SpoPElIY] Av:Syapeliv] 1dyzspapelv] SoPelv] 1Sto.PElY] Stepelv] S.peliv] StoPelv] Stspeliv] 1spsPEly) ShePelv] Sy.pelivl Srpeliv] Stliv] istlv]
SZrE00°0 8201'¢ 608" rax- £2€°G 06’ viL 96'8 806'8 98'8 vL8'L €L vl e 10§y $86C [l 680
h= L8706~ hm (25 cm soze wg L8 ”g 52'8€6 ““ 9¥9L'62 =~ £56LY =c 297801 —= SopL ec SepL ”& 851 =E vzl hu 1061 = 0i61 —h 091 um sl “u 8 = ]
PEESI- 885 589 €09 £€82 v0ze 108 95T = €162 e 1982 1902 (7274 L0vE - 182¢ 9€82 vevL 652
0 =G+ -9+ p T £='gHes ez [ T [ANY £+Z+ €47+ £+Z+ LT 9+'E+T+ GHPHERTH PH'E+ T £+ 2+ 5
86.'€8 OM $06°6L mm” 96'8L QM 9126°'vL Mﬂ v9'2L NM £2.'69 —.m 60v'59 OM 9v5'€9 QN £69'85 QN 2£€6°8S NN SY8'SS @N 08€6'0S mN 1966'LS .VN SLY6°0S MN L98'LY NN 6556'0Y —.N 8L0°0¥ ON £860°6¢ m —.
uobay aulojyy anying snioydsoyd uodI|Is wnujwn)y | | wnisaubepy wnipos
«dezselan] dezselen] Jdeselen] dezselen] de;selon] dgascenl | GH/AEE  GI/LE A alnvs gIN/9  aNs  aAaly  glll/e selon] selon]
£69100°0 8682000 102 (23 £€T 'k O —. m w 8eL) 8960
h‘ v 681- _c S'L0L- w [Z4°113 m SLvy -m pivl _= 26099 ns 089 “z vOL L6
LY8S8L- YO vE- (30844 5082 = 4 1314 o 0604 6288
) 1= LG e L Z-9vbezs £gpees peze o " - I
ae
8v6'6¢ w F Sv'se N —. §90°2€ @ —. 8€.6°0¢ m —. $80'82 Q —. 5186'92 ﬂ _. o0l wie 050842 N —. 8686'22 F—.
o
ds
uoaN aupion|4 uabAxo uaboiN uoqsed uoiog a1e1s awoW0S! o) 01 106N WO s s ¢ ar wnjjilieg wniy
odz:szleH] sdzzszloH] +dzzszleH] «dz:sZ[aH] 2dzzszleH] «dzzszlen] amdeo uoipee el 3 2szleH] \szleH)
$2800°0 £55100°0 80€100°0 S¥1100°0 92T ve'T IO < o 8v8'L 5650
oz 65'8vZ- & L9612~ = 61912~ = oiz- 9 oy n su0z uossiwo sioied eyde o Gl e cn 82 —d s08L
£50'92- z1g81- £56781- 86561~ 288 000y (o mwu\muewcwwﬁ%w m,b__ww“wm_w%uwmww No_amnwwc: o P 7722 el
0 " z -7-CH b g T page £+ ap SI0QWAS PaPNPUI UBaQ 10U BABY A ,,01 BUIPBaDX® SB) = z+ %
e OF|vessar 6 |vesess 8|t L|uow 9|ien ] St o eaeron anovone pom - 22106 A €
wnien aiqer w:;mkmm» pue 'skep ‘sinoy 'sainu - :meuU>I
-a) puels A pue ‘P 'y ‘UIW 'S BJBUM 'SBS3I
d "
= IVINLE VINOL VA/SE VAIPLE VIIV/EL e e ik ey o, o g vii/e )
910000 ssew e Aq paieubisap aie S80010SI aANOEOIDE) BULING0O AllRIMEN " 2800000
°= . 53d010| BAIOBOIPEY P3IOBIRS o o = 1652
— i Seor B e - 200702~
< N wwﬂaunvm_ SAI}OeOIpEY PO)II|3S jo Idjqel e —.
92007 6L00'}

VIIIA/8L

S.LN3IN3T3 3HL 40 378V.1 J1d0lkiad

viI/L
dNOYHY



TABLE OF PERIODIC PROPERTIES OF THE ELEMENTS

Percentlonic Characterof a SingleChemicalBond
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WO * The positron (e*) has properties similar o those of the (neg- ZO
Neutron Proton Electron® [ Neutrinol Photon | ative) electron or beta parficle except that its charge has opposite .
098 157 Symbol n 3 e (e) v v s |}, Wesficumtion | 7] b peoperiive slefion s oces of:five | 25 344 3e8  |069 -
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x x ; i ! . x10° [ 145341
357 850 1820 190.0 Charge (€) ° 1.60219x1077)-1.60219x10 o 3 active nohve:x_.i decay, HHZE @ neutrino accompanies the 140.0 1,040 002583 | 0.919 002658 | 0.824 0.0277
Radius (m) 8x107'¢ 8x10'® <1x107'® -0 ° release of a positron in f* decay.
Spin quantum number 2 72 72| 172 |1 | Teesehr magneron ond iy=Nucieor mogneton m @ 2 @
Magnetic Momentt 1913 uy 2.793 uy 1.001 4 ) o i
258 316 -
0 18 98 g 102 071
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{ o
095 122 133 13 160 19 228 (RE-] 178 196 210
137 212 380 8 580 690 8 50 178 580 495 255 230 290 tey 48
337 8 198 14 140 21 %8 85 2 83 257 217 13 326 7 205 175 429 23
5.6949 77x10° 62173 ::a, 66339 N:a, 5x10°  |7.3605 14x10 23x107 | 83369 1x107 62x10" |89938 14x10" [57864 Sio, 9.1x10° | 86084 25x10° f9.0097 1x10*  |104513  1x1077 [121298 -
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ACID-BASE |
CRYSTAL PROPERTIES (1) * 3
STRUCTURE (2)
1 127
SyMBOL KEY FrRONEGATIT 250 415
o~ Mrmmv”m___mmv Y. 77 114 19.90 168 22
oc<>rmzm \ 13x10° 77x10° 11x10° 12x10° [6.1843 14x10° 36x10% | 54259 18x10°
i " HEAT OF 1" " 0.165 15 0.160 17 39 0.154 16
ATOMIC /" VAPORIZATION
RADIUS, kJ /mol (4)
A
HEAT OF FUSION
ATOMIC VOLUME, kJ/ mol (5)
/ol (8 13 13 13
SEREGEC) ELECTRICAL Kk
CONDUCTIVITY v - - -
FIRST IONIZATION S/m (6) 16 1229 208 - - - -
POTENTIAL eV / \ 67x10° |(5.89) 6.1941 36x10° | 62655 83x10° |6.0258 67x10° | 59738 - 6.2817 63676 (6.50) (6.58) —
SPECIFIC HEAT  THERMAL CONDUCTIVITY, 0.118 54 0,099 0116 27 = 6 = 6 10 = = = = = = i = = = = =
CAPACITY, Jg'K'(3) wm'K'@3)
NOTES: (1) For representative oxides (higher valence) of group. Oxide is acidic if color is red, basic if color is blve The 1-18 subgroup are those by the Union of Pure and Applied Chemistry (IUPAC).
and cmphouric if bioth cotoions therwri: Intentlty ot color lndicintes relative;sirength. The A & B subgroup designations are previous IUPAC nomenclature
@ Cubc, face centered; @ cubic, body centered; @ cubic;
6B hexagonsi: m rhombohedral; a tetrogonal; (] erthorhombic; () monoctinic. 5
a A1300 K (27°C)  (6) Generally at 293 K (20°C)  (8) From density at 300 K (27°C) for liquid
© Copyright 1979, 1980, 1992, 1993, 1994, 1995, 1996, 1998, 2000. 2001, 2002, 2004 ling point for polycrystalfine material and solid slements; values for gaseous elements
2007, 2009 2015 REVISED 1/2016 VWR International All Rights Reserved No portion of ﬁv At melting point  (7) Quantum mechanical value refer to liquid state ot boiling point 5100 West Henrietta Rd
this work may be reproduced in any form or by any means without express prior written for free atom PO Box 92912
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